High-level expression of fatty acid synthase in human prostate cancer tissues is linked to activation and nuclear localization of Akt/PKB.
Many human epithelial cancers, particularly those with a poor prognosis, express high levels of fatty acid synthase (FAS), a key metabolic enzyme linked to the synthesis of membrane phospholipids in cancer cells. In view of the recent finding that in the human prostate cancer cell line LNCaP, overexpression of FAS can be largely attributed to constitutive activation of the phosphatidylinositol-3 (PI3) kinase/Akt kinase pathway, the activation status of the Akt pathway, and whether this activation coincides with increased FAS expression, was examined in clinical prostate cancer tissues. Using well-preserved frozen prostatic needle biopsies and a sensitive Envision detection technique, S473-phosphorylated Akt (pAkt) was found in 11/23 low-grade prostatic intraepithelial neoplasia (PIN) lesions, in all (36/36) high-grade PINs, and in all (86/86) invasive carcinomas. Non-neoplastic tissues were negative. Interestingly, in low-grade PINs and low-grade carcinomas, pAkt was mainly cytoplasmic or membrane-bound and was associated with moderate elevation of FAS expression. In 24/36 high-grade PINs and 82/88 invasive carcinomas, pAkt was found at least partly in the nucleus. Greater nuclear pAkt staining, and higher FAS expression, correlated with a higher Gleason score. In the light of previous findings that pAkt plays a causative role in the overexpression of FAS in cancer cells in culture, these data strongly suggest that high-level expression of FAS in prostate cancer tissues is linked to phosphorylation and nuclear accumulation of Akt.